Protein phosphorylation is an abundant molecular switch that regulates a multitude of cellular processes. In contrast to other subfamilies of phosphoprotein phosphatases, the PPEF subfamily is only poorly investigated. Drosophila retinal degeneration C (RDGC) constitutes the founding member of the PPEF subfamily. RDGC dephosphorylates the visual pigment rhodopsin and the ion channel TRP.However, rdgC null mutant flies exhibit rhodopsin and TRP hyperphosphorylation, altered photoreceptor physiology, and retinal degeneration. Here, we report the identification of a third RDGC protein variant and show that the three RDGC isoforms harbor different N-termini that determine solubility and subcellular targeting due to fatty acylation. Taken together, solubility and subcellular targeting of RDGC splice variants are determined by their N-termini.
Protein phosphorylation is an abundant reversible molecular switch to regulate enzyme activity, proteinprotein interactions, subcellular localization, and ion channel activity. While kinases catalyze the transfer of phosphoryl groups to serine, threonine, and tyrosine amino acid residues, phosphatases catalyze the removal of these phosphoryl groups. Phosphoprotein phosphatases (PPPs) are divided into five subfamilies, PP1, PP2A (including related PP4 and PP6), PP2B, PP5, and PPEF/PP7 (for review, see [1] ). While the first four subfamilies of PPPs are well studied, little is known about the PPEF/PP7 subfamily. The Drosophila retinal degeneration C (RDGC) phosphatase constitutes the founding member of the protein phosphatases with EF hand domains (PPEFs) [2] . PPEFs were subsequently identified in an array of eukaryotes ranging from unicellular organisms to humans [3] [4] [5] . In Drosophila, RDGC is the sole PPEF and is expressed in the retina, in ocelli, and in the mushroom bodies of the brain. Low expression was observed in the lamina and medulla [2] . rdgC null mutant flies exhibit light-dependent rhodopsin hyperphosphorylation, retinal degeneration, and altered photoreceptor physiology [2, 6, 7] . Recently, we showed that RDGC also mediates dephosphorylation of the Drosophila TRP ion channel at Ser936 [8] . As revealed by mutating Ser936-TRP to non-phosphorylatable Ala or phosphomimetic Asp, dephosphorylation of TRP at Ser936 shifts the detection limit of oscillating light to higher frequencies and represents an adaptation mechanism for the temporal resolution of photoreceptor cells to varying background light intensities [8] .
Although the role of RDGC as a rhodopsin phosphatase is well established in Drosophila Abbreviations CRISPR, clustered regularly interspaced short palindromic repeats; MS, mass spectrometry.
photoreceptors, the vertebrate homologs of RDGC, PPEF-1, and PPEF-2, are apparently not involved in rhodopsin dephosphorylation [9, 10] . Vertebrate PPEFs have rather been implicated in apoptosis, stress response, cell proliferation, oncogenesis, and differentiation (for review, see [1] ). The Drosophila rdgC gene encodes two predicted protein isoforms, a short and a long variant, with calculated molecular weights of 75.5 and 84.9 kDa, respectively. A third RDGC variant migrating slightly above the short RDGC protein variant has been observed on Western blots although its nature has remained elusive [11] . While expression of the two shorter variants is restricted to the eye and is not detected in sine oculis mutants that are devoid of eyes, the long variant is not eye-specific and is present in heads of sine oculis mutants [11] . Here, we report that the yet undescribed RDGC protein variant (RDGC-M) is generated by alternative splicing of the short rdgC-transcript in combination with an alternative translation start codon. The medium (RDGC-M) and long (RDGC-L) RDGC protein variants are fatty acylated and tethered to the plasma membrane by this hydrophobic anchor while the short variant (RDGC-S) is a soluble protein.
Materials and methods

Fly stocks and illumination conditions
The following strains and mutants of Drosophila melanogaster were used: w Oregon R (here referred to as wild type), rdgC 306 [2, 6] , yw;+;Mi{PT-GFSTF.1}rdgC
(Bloomington Stock Center, Bloomington, IN, USA, #60143) [12] , y,M{vas-Cas9}ZH-2A,w/FM7c (Bloomington Stock Center #51323) [13] . The yw;;rdgC-myc/TM3 fly strain was generated in this study (see below). Flies were illuminated with a 30 watt fluorescent lamp, 2000 lux.
Cloning of the rdgC-M cDNA RNA was isolated from wild-type fly heads using Trifast reagent (Peqlab, Darmstadt, Germany) and cleaned up and DNase digested using the RNeasy Mini Kit (Qiagen, Hilden, Germany) according to the manufacturers' instructions. The RNA was transcribed into cDNA with the superscript III RT kit (Invitrogen, Karlsruhe, Germany) using the gene-specific primer 5 0 -GGACTTCTTAGGATC-GATTACTTTGGA-3 0 . The cDNA was amplified using a forward primer located within the 5 0 -UTR, 5 0 -CTCG TCCTTTCGGTTAGCAG-3 0 , and the gene-specific primer mentioned above. PCR products were cloned into the pCR2.1-TOPO vector (Invitrogen) according to the manufacturer's protocol. The resulting bacterial colonies were subjected to colony PCR using the same forward primer as before and a reverse primer located within the fifth exon, 5 0 -ACAAGAAGATCGTCCAATTTTCCATGT-3 0 .
Generation of flies expressing MYC-tagged RDGC
To introduce an MYC tag at the C-terminus of the RDGC protein, a homology-directed repair clustered regularly interspaced short palindromic repeats (CRISPR) approach was used. Two oligonucleotides, rdgC-myc_F, 5 0 -GTCGA 
Generation of S2 cell expression constructs
The rdgC-S variant was amplified from Drosophila head cDNA using the primers forward, 5 0 -ATGGTACCATG 
Transient transfection of S2 cells
Transient transfections and induction of protein expression were carried out as described in the DES manual (Invitrogen). For subcellular fractionation of S2 cells, cells were rinsed with cell culture medium, transferred to a 1.5 mL reaction tube, and centrifuged for 5 min with 1000 g at 22°C. Cells were washed once with 1 mL XEP buffer (50 mM NaCl, 50 mM Tris, pH 8.0, 50 lM APMSF) and homogenized in 90 lL XEP buffer. After ultracentrifugation with 100 000 g for 10 min at 4°C, the supernatant was supplemented with 59 supernatant loading buffer. The pellet was washed three times with XEP buffer and was resuspended in 112.5 lL SDS extraction buffer (4% SDS, 1 mM EDTA, 75 mM Tris/HCl, pH 6.8) supplemented with 59 standard loading buffer. Twenty microliter of the pellet and supernatant fraction were loaded onto an SDS gel.
Subcellular fractionation
Western blot analyses
Western blot analyses and ECL reaction were performed as described previously [15, 16] .
Immunocytochemistry of S2 cells
After transfection, S2 cells were replated on poly-L-Lysine coated coverslips. One day after induction, the coverslips were washed with PBS (pH 7.2), incubated in ice cold methanol for 5 min and in 4% PFA for 10 min. After three washes with PBST (PBS + 0.1% Triton X-100), the cells were blocked with PBSTM (PBST + 1% skim milk powder) for 30 min. Incubation with a-V5 antibody (1 : 200) in PBSTM was done overnight at 4°C followed by three washes with PBSTM. Secondary antibody (1 : 100) and DAPI (Sigma, Darmstadt, Germany, 1 : 1000) in PBSTM were incubated for 1 h at room temperature. Cells were then washed 3 times with PBST and mounted with Mowiol on glass slides. Images were acquired with an AxioImager.Z1 m microscope (PlanApochromat 639/1.4 oil; Zeiss) with the ApoTome module (Zeiss) and an AxioCam MRm or 503 (Zeiss, Jena, Germany).
Immunocytochemistry of fly eyes
Immunocytochemistry of fly eyes was carried out as described before [17] , with modifications. After blocking, sections were incubated with Alexa Fluor 546-coupled Phalloidin (1 : 600) and DAPI (Sigma, 1 : 1000) in 1% BSA and 0.3% Triton X-100 in PBS for 2 h. Sections were washed three times with PBS and mounted with Mowiol. Images were acquired as described for immunocytochemistry of S2 cells using a Plan-Neofluar 409/1.3 oil objective.
Immunoprecipitation of RDGC-MYC
Immunoprecipitation of MYC-tagged RDGC from yw;; rdgC-myc/TM3 flies was carried out as described [18] , with modifications. 500 yw;;rdgC-myc/TM3 and wild-type fly heads were homogenized in extraction buffer (0.1% Triton X-100, 100 mM NaCl, 50 mM Tris, pH 8.0, 50 lM APMSF), incubated on ice for 20 min, and centrifuged with 15 000 g for 10 min at 4°C. For coupling, protein G Dynabeads (Invitrogen), were incubated with a-MYC antibody for 1 h at 22°C. Supernatants were loaded onto the beads and incubated for 3 h at 22°C After three washes with extraction buffer, proteins were eluted with 19 standard loading buffer at 80°C for 10 min and subjected to SDS/PAGE. The gel was stained with colloidal Coomassie Blue (Roth, Karlsruhe, Germany).
Mass spectrometry analyses
Proteins were in-gel digested using trypsin as described [18] . Resulting peptides were analyzed as described previously, with modifications [19] . Maximum injection time (MIT) was 120 ms. Data-dependent mass spectrometry (MS)/MS spectra were generated for the 12 most abundant peptide precursors in the Orbitrap using high energy collision dissociation fragmentation at a resolution of 35 000, a normalized collision energy of 25 and an intensity threshold of 1 9 10 5 . For each MS/MS scan, the automatic gain control was set at 5 
Acyl-biotin exchange assay
Heads of~750 flies expressing MYC-tagged RDGC or of wild-type control flies were extracted in 500 lL lysis buffer (LB, 1% IGEPAL CA-630, 50 mM Tris-HCl, pH 7.5, 150 mM NaCl, and 10% glycerol) supplemented with protease inhibitor cocktail (Roche, Mannheim, Germany) and 50 mM freshly made N-ethylmaleimide (ThermoFisher Scientific, Karlsruhe, Germany) for 20 min at 4°C. Acyl-biotin exchange experiments were performed as described previously [20] . RDGC-MYC was immunoprecipitated with 8 lg mouse a-MYC antibody bound to 50 lL of 50% slurry of magnetic protein G-coated beads (Dynabeads; Invitrogen) at 4°C for 3 h.
Antibodies
To generate a polyclonal a-RDGC antibody, a fragment spanning amino acids 382-661 was heterologously expressed in Escherichia coli, purified by nickel agarose, and injected into rabbits. Immunization of rabbits was conducted at the University of Karlsruhe according to the animal protection ordinance and was approved by the regional administrative council Karlsruhe (reference number 35-9158.82/977/99). All efforts were made to ensure animal welfare and minimize suffering. The serum was cleaned up using a HiTrap Protein A HP column (GE Healthcare, Solingen, Germany) according to the manufacturer's protocol. The polyclonal a-INAD antibody was described before [15] . Monoclonal a-beta-Tubulin (E7), a-RH1 (4C5), and a-TRP (Mab83F6) antibodies were obtained from the Developmental Studies Hybridoma Bank. Monoclonal a-V5 (E10/V4RR) and a-MYC (9B11) were purchased from ThermoFisher Scientific and Cell Signaling Technology (Frankfurt, Germany), respectively. Secondary antibodies for detection of the ECL signal were a-rabbit IgG-peroxidase (A0545; Sigma) and a-mouse IgG-peroxidase (A9044; Sigma). Secondary antibody for immunocytochemistry of S2 cells was a-mouse Alexa Fluor 488 (A-11001; ThermoFisher Scientific).
Results
The rdgC locus encodes three different RDGC protein variants
Four different predicted rdgC transcript variants are described in flybase (http://flybase.org/cgi-bin/gbrowse 2/dmel/?Search=1;name=FBgn0265959; Fig. 1A ). These four transcript variants result in a predicted short RDGC variant that spans 661 amino acids and a predicted long RDGC variant that comprises 746 amino acids. However, in Western blot analyses, we and others [11] observed three RDGC protein bands (Fig. 1B) . To elucidate the nature of the third RDGC protein variant, we conducted a reverse transcriptase PCR (RT-PCR) using cDNA from wild-type fly heads, a forward primer located within the 5 0 untranslated region of the first exon of the rdgC-RB transcript and a reverse primer at the 3 0 end of the coding sequence. PCR products were cloned and partially sequenced. Besides the expected rdgC-RB transcript ('rdgC-S'), we observed another transcript lacking 177 nucleotides (Fig. 1C) . The transcript was apparently generated by usage of an alternative splice site in the first exon and harbored a putative start codon that was in frame with the second exon. From here on, this transcript will be referred to as 'rdgC-M'. Figure 1D depicts the already known RDGC protein variants that we named 'RDGC-L' and 'RDGC-S', and the new putative variant, 'RDGC-M'. The predicted length of RDGC-M is 677 amino acids with a calculated molecular weight of 77.2 kDa and is thus in accordance with the observed protein band pattern on Western blots (see Fig. 1B ). All three RDGC protein variants comprise an N-terminal IQ Ca 2+ /calmodulin binding motif, a catalytic domain, and C-terminal EF hand Ca 2+ binding motifs. The epitope against which the a-RDGC antibody used in this work was generated is shared by all RDGC variants (Fig. 1D) .
Confirmation of the nature of the RDGC-M variant
The three RDGC variants differ solely in their N-termini ( Fig. 2A) . To provide evidence that we correctly predicted the RDGC-M protein variant, we sought to search for unique N-terminal peptides by MS. Since our a-RDGC antibody works poorly in immunoprecipitation, we generated a fly expressing MYC-tagged RDGC variants using the CRISPR/Cas9 system (Fig. 2B) . Using an a-MYC antibody, the MYC-tagged RDGC was readily detected in rdgC-myc/TM3 fly head protein extracts in a Western blot analysis (Fig. 2B,  upper panel) . Using an a-RDGC antibody, both wild type and the slower migrating MYC-tagged RDGC variants were detected (Fig. 2B, lower panel) . We immunoprecipitated RDGC-MYC from rdgC-myc/ TM3 fly head extracts using the a-MYC antibody, and separated the immunoprecipitated proteins by SDS/ PAGE. The Coomassie-stained gel is shown in Fig. 2C .
The immunoprecipitated proteins migrating at~73 kDa were excised, subjected to in-gel digestion using trypsin, and the resulting peptides were analyzed by ESI-MS/MS.
We observed a peptide unique for RDGC-S, MDE-NAIR, that was oxidated and acetylated at M. Searching against a modified Uniprot D. melanogaster proteome database in which the single RDGC protein (RDGC-S) was exchanged by the predicted RDGC-M protein, we observed a peptide that was unique for the RDGC-M protein variant. Figure 2D shows a fragmentation spectrum of this peptide. This result confirms that the third RDGC protein variant corresponds to the rdgC-M transcript.
Subcellular localization of RDGC variants
We experimentally investigated membrane association of the RDGC protein variants by ultracentrifugation of head extracts from wild-type flies and Western blot analysis using an a-RDGC antibody (Fig. 3A) . In the supernatant (soluble fraction), we observed a prominent RDGC band migrating at ca. 73 kDa (RDGC-S) and two weaker bands migrating at ca. 74 (RDGC-M) and 80 (RDGC-L) kDa. In the pellet (membrane fraction), the intensity of the 73 kDa band was drastically reduced but considerable fractions of the two higher molecular weight RDGC protein isoforms were present. The TRP ion channel was used as a control transmembrane protein, Tubulin was used as a control soluble protein.
The single PPEF that is expressed in Caenorhabditis elegans is myristoylated at Gly2 and palmitoylated at Cys3 of its N-terminus [21] . Kinetoplastid PPEF homologues were also shown to be N-terminally myristoylated and palmitoylated [22] . Despite harboring a Gly at position 2, Drosophila RDGC-M was not predicted to be myristoylated by the NMT algorithm (http://mendel.imp.ac.at/myristate/cgi-bin/myr_pred.cgi). Therefore, we investigated the Drosophila RDGC variants for possible palmitoylation. The NBA-PALM [23] and CSS-Palm [24] algorithms predicted Cys3 of RDGC-M and Cys5 of RDGC-L to be palmitoylated, while CSS-Palm additionally predicted palmitoylation of Cys7 of RDGC-L. To provide direct evidence for fatty acylation of RDGC-M and RDGC-L, we carried out acyl-biotin-exchange (ABE) experiments as described by [20] (Fig. 3B) . As a result, upon addition of hydroxyl amine (HAM) to immunoprecipitated RDGC-MYC, we observed a signal that exactly corresponded to the RDGC-L signal obtained when using an a-RDGC antibody. Weak fatty acylation signals were also observed at the height of RDGC-S and RDGC-M. This finding provides evidence that at least RDGC-L is fatty acylated. Since palmitoylation is a signal for cellular targeting, we analyzed the subcellular localizations of the three RDGC protein variants. To this end, we transiently transfected Drosophila S2 cells with expression vectors encoding RDGC-S, RDGC-M, and RDGC-L, respectively, and performed immunocytochemistry. As a result, RDGC-S was distributed throughout the cytosol whereas RDGC-M and RDGC-L were localized to the plasma membrane (Fig. 3C) . Exchange of Cys3 of RDGC-M and of Cys5 and/or Cys7 of RDGC-L to Ala by site-directed mutagenesis resulted in an intracellular distribution reminiscent of that of RDGC-S. To investigate solubility of RDGC-S, RDGC-M, and RDGC-L and the effect of disruption of predicted fatty acylation sites, we performed subcellular fractionation experiments with transiently transfected S2 cells (Fig. 3D) . Cells were harvested, separated into a soluble and a membrane fraction by ultracentrifugation, and the fractions were analyzed by Western blotting. The summed signal intensities from pellet and supernatant were set to 100% and the RDGC portion in the pellet was calculated. As a result, 42.4% AE 12.1% (n = 6) of RDGC-S, 83.5% AE 8.3% (n = 6) of RDGC-L, 55.6% AE 8.3% (n = 4) of the doubly mutated RDGC-L, 67.6% AE 2.1%
(n = 4) of RDGC-M, and 49.7% AE 2.4% (n = 4) of RDGC-M C3A were found in the pellet. Differences between the wild type and the 
). Transfected cells were immunostained using an a-V5 antibody that detected the tagged RDGC protein and a-mouse secondary antibody coupled to Alexa Fluor 488. Nuclei were stained using DAPI. Scale bar, 5 lm. D, Transfected cells were homogenized in detergent-free buffer and ultracentrifuged. The pellet was resuspended in the same volume used for initial homogenization. Equal amounts of the resulting supernatants (S) and pellets (P) were subjected to Western blot analyses using an a-RDGC antibody. Tubulin was detected to monitor presence of this soluble protein in the soluble fraction. To quantify the fraction of RDGC present in the pellet (in per cent), the signal obtained from the pellet was multiplied by 100 and divided by the sum of the signals obtained from the soluble and membrane fraction [Fraction in the pellet = (P 9 100)/(P + S)]. Molecular mass markers (in kDa) are indicated to the left. Error bars show SD. The significance was calculated using an unpaired student's t-test. a was adjusted to 0.025 because two comparisons were tested. ***, P ≤ 0.001. (E) N-terminal amino acid sequences specific to RDGC-M and RDGC-L of wild type and mutant variants, in which cysteine residues representing putative acylation sites were exchanged. mutated counterparts of RDGC-L and RDGC-M, respectively, were statistically significant.
Tissue and cellular distribution of RDGC in Drosophila
Lee and Montell [11] observed three distinct RDGC bands on a Western blot from wild-type heads. The two lower molecular weight bands were absent in sine oculis head extracts. These results indicate that RDGC-S and -M are specifically expressed in the eye while RDGC-L either resides outside the eye or is expressed less specifically in the entire head. To clarify the expression of RDGC-L and to rule out a possible effect of the sine oculis mutation on RDGC expression, we conducted a similar experiment but we additionally dissected wild-type fly heads to separate eyes and head remnants (Fig. 4A) . Proper separation of eyes and heads was monitored, using a-RH1 and a-INAD antibodies since both proteins are expressed in the retina. As expected, RH1 and INAD were drastically reduced in heads that lacked eyes (wild-type heads without eyes, sine oculis 1 heads). Using an a-RDGC-antibody, in intact wild-type heads, we observed bands migrating at~73, 74, and 80 kDa. A similar band pattern was observed in wild-type eyes. Signals from the two lower molecular weight bands were strongly reduced in wild-type heads without eyes, even more so in sine oculis 1 heads. We conclude that RDGC-S and RDGC-M variants are enriched in the eye and the RDGC-L variant is expressed in eyes as well as in another tissue of the head.
Steele and co-workers observed strong RDGC expression in eyes, ocelli, and mushroom bodies [2] . However, the subcellular localization of RDGC in photoreceptor cells and a possible light-dependent translocation of RDGC have not been investigated. Since our a-RDGC antibody did not work in immunocytochemistry, we took advantage of an existing MiMIC fly (rdgC [MI00126-GFSTF.1] ) [12] . In this fly, the MiMIC cassette was exchanged by a cassette harboring a splice acceptor site, an eGFP-FlAsH-StrepII-TEV-3xFlag tag, and a splice donor site. Insertion of this cassette results in expression of RDGC fusions in which the tags are expressed between the translated sequences of the third and the fourth exon. To investigate subcellular localization of RDGC in the retina, we light or dark adapted rdgC [MI00126-GFSTF.1] flies for fly, all three RDGC isoforms harbor an eGFP tag. Phalloidin (red) was used to label the actin cytoskeleton of the rhabdomeres, DAPI was used to label the nuclei (blue). RDGC was observed through its eGFP tag (green). Colocalization of eGFP and phalloidin results in yellow labeling in the merged panels. RDGC-eGFP was localized to the cell bodies as well as the rhabdomeres regardless of the light conditions.
1 h and performed cryosections of the eyes. We observed eGFP signals in rhabdomeres as well as in cell bodies, regardless of the light adaptation state (Fig. 4B) . We conclude that RDGC is not light-dependently translocated.
Discussion
From the rdgC locus, three different protein variants are generated by usage of different transcription start sites, differential splicing and usage of alternate translation start sites. Our results obtained from transiently transfected S2 cells suggest that RDGC-M and RDGC-L but not RDGC-S are fatty acylated near their N-termini. This post-translational modification targets RDGC-M and RDGC-L to the plasma membrane. Thus, the variable N-termini of the RDGC isoforms have an important impact on the subcellular distribution of RDGC. The rhabdomeric membrane of the Drosophila photoreceptors is composed of plasma membrane. RDGC-M and RDGC-L might be targeted to this photosensitive membrane of the fly photoreceptor by their lipid anchors. The subcellular localization of RDGC in photoreceptor cells is in accordance with the observations that we made in S2 cells because we observed RDGC in the cell body as well as in the rhabdomeres. We speculate that the signal observed in the rhabdomeres in part traces back to RDGC-M and -L while the signal observed in the cell body traces back to RDGC-S.
Retinal degeneration C-S is the most abundant RDGC variant. While being soluble, the currently known RDGC target proteins, rhodopsin and TRP, are transmembrane proteins. This potential discrepancy might be overcome by the fact that the rhodopsin and TRP phosphorylation sites reside within intracellular C-terminal portions of these proteins. Soluble RDGC-S might enter the lumen of microvilli and mediate the dephosphorylation of its membrane-bound target proteins. In a similar way, soluble arrestin 2 can bind to the cytosolic C-terminus of rhodopsin to inactivate the receptor [25] . Contrary to arrestin 2 [26] , we did not observe light-dependent subcellular translocation of RDGC. However, RDGC is tightly regulated by Ca 2+ [11] . Indeed, light-dependent changes in the intracellular Ca 2+ level regulate RDGC activity via the IQ motif that can bind Ca 2+ /calmodulin and possibly the EF hands that bind Ca 2+ [11] . Binding of Ca 2+ /calmodulin has also been shown to disrupt the interaction between the RDGC N-terminus and the catalytic domain [11] . It has been suggested that the interaction between the N-terminus and the catalytic domain regulates the catalytic activity of RDGC. This implies that different N-termini might have an impact on the catalytic activity of RDGC.
Differential splicing resulting in alternantive N-termini combined with fatty acylation has been observed for other proteins. PDE2A is a cGMP-stimulated phosphodiesterase that hydrolyzes cGMP as well as cAMP in rat liver and other mammalian tissues. From the pde2A locus, three protein variants are generated that differ within their N-termini [27] [28] [29] . While PDE2A1 is a soluble protein, PDE2A2 and PDE2A3 are membrane-bound due to acylation at their N-termini [30] . Voltage-gated K + channels of the Kv4 family harbor Ca 2+ -binding subunits that are called KChIP1-4. Three splicing isoforms of rat KChIP2 with variable N-termini have been described [31] . The two longer variants are palmitoylated and thereby enhance the plasma membrane localization of their associated channels resulting in increased Kv4 current density.
In humans, two different rdgC homologous genes exist, PPEF1 and PPEF2 [5] . Due to alternative splicing, five PPEF1 and two PPEF2 protein variants are generated. The five PPEF1 protein variants all share a common N-terminus that is predicted to be palmitoylated at an N-terminal cysteine residue.
In conclusion, the molecular strategy described here for the rdgC locus may conform to a general principle for generating protein variants that operate at the plasma membrane or in the cytosol, respectively.
